^ 2007 10/16 12:50 FAX 042329901 



AWA^ATENT AB 



©003/005 



AMENDED SPECIFICATION 



acting for 
Secdan 33, 




thp'^r!^^ ia aocoRJaxioc wiA tiie Dedsion of the Superintending Examiner 

PATENT SPECIFICATION 

NO DRATmoS 949,345 

Inventors: PETER WILUAM YEOAIANS 
and JOHN WILSON REDMAN 

'>«rte of ^W/i^ Comp/eCs Sped^cotldn; Dec. 3, 1962, 
Application Oote; Dec 20, /96/. No. 4567//6/. 

Complete SpeclficaVon Fubllsbod: Feb. 12, 1964, 
® CiTOvn Copyright 1964. 



index at aeoeptuice:— Gl B(3C2. 303, 3C4, ZWl) 
inteniattoiia] GlassificalioB:— COSb, d, f. 



10 



15 



20 



25 



35 



COMPLETE SPECEPICATION 

foiproved method of prodvdng Grannlar Fertilisers 
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— ^fZ'^^ v*'*'*'*"~'«»»^*v JUftjvuiiUL/ of 

wordsley, Stxnirbndg^ Worcestezshsre^ and 
AKDBKTON - Rkhardson TmmUSBRS 
LiMrrBD, of SkddcrgatB Bridge, Yoric, Com- 
panies registered under the Laws of Great 
Biftain, do hereby dedare the invention, for 
which wc pray that a patent may be granted 
tons, and Ae method by which it is to be 
performed, to be particularly described in 

and by the following statement: 

This invention relates to the preparation 
grannlar fertilisers containing monocaldum 
pno^hate and urea, and in particular to the 
pzq>axation of granular fertiUscrs containing 
monocalcliim phosphate and a high proportion 
ofurca, for example, sufficient urea to give 
from 15% and upwards by weight of urea 
m the finished product 

yh en wea is inowiwratcd into fertilisers 
contaittmg mosiocaldum phosphate there axe 
i» serious problems involved in granulating 
or drying the fertiliser in conventional equip- 
ment, provided that the content of urea ig 
below 12% to 15% by weight of *e 
ftiished product 

If hovrercr, it la desired to use more than 
15% by weight of urea in the fertilisei then 
30 techmcal problems become evident during the 
diyuig and later stages of the process which 
render contjnuoos production inoperable under 
coitions sonnally q>plicable in fertiUser 
granulation. 

These problems arise during pmcesstng of 
the fertiliser because of the xeacdon of urea 
with the other constituents of the fertiliser, for 
example, with the monocaldum phospSiate 
constituent and any unoombined free phos- 



phoric or sulphuric add contained in the 
fertiliser and with ammonium sulphate and 
potassium chloride and potassinm sulphate 
jf they are present 

The cfcjrf difficulty in processing relates 
to die oi»eratian of the rotary dryer wherein 
the fertiliser granules rapidly assume a wet 
stidcy condition and adhere tenaciously to eadi 
other and to the Interior surface of tiie dryer 
and any mechanical lifting flights. TUsbuild- 
i^of sticky material witiim the diyix occun 
veary quickly and is so extensive diat the 
diyer has to be stopped and deaned after one 
or two hours woridng. In addition due to the 
sticky nature of the material emerghig from 
the dryer there is a continual likelihood of 
stoppages in odier parts of the plant caused 
by blockages and sddky build-iq), for example, 
at die sc reens and in the chutes and on the 
conveying equi^mient 

We have found that the difficulties caused 
by stidy bnild-'Up which arise during the 
production and especially the drying, in am- 
ventional equq)ment, of granular iertilisexa 
confining free uncombmed adds and mono- 
caldim jAosphate and a high pn^oition of 
urra^for example, 15% or more of urea by 
weight of the finished product, may be avoided 
by reducing the amount of any uncombinod 
free add tfiat is present in the fertiliser 
granules before die granules are passed to 
the drying stage of the process. Sudi a 
neutralising step also has advantages with 
lower urea concentration. The amount of 
foee add to be neutralised depends on die 
type and fbnnulation of the fcrtilifier and 
also^ on the quantities of urea and mono- 
caldum phosphate containing constituents coi^ 
taincd in th^ fertiliser, 



40 



45 



50 



55 



60 



65 



70 



75 



2007 10/16 12:50 FAX 042329901 . ' AWA'PATENT AB 



)004/b05 



949^45 



The inveotioii oonsists in a medlod for 
tedtidng diyer stick in the prcpaiadoo of 
granular feitilizers, nvbich comprises catxying 
out the pr^iaiation in the three separate and 

5 consecoave steps (i) preparing a nnxiurc con- 
tttinifig monocaldum pbosphat^ urea, aod free 
uncQodiffied add and granulating the mixture 
(S) after granolotion appiyiug a neutralising 
argent to the formed granules to reduce the 

10 overall add content and (iiO dxying the 
granules. ^ ^ 

In general it is sufficient to reduce the 
free unoombined add in the monocaldum 
{rfiosphate constituent to about 1% by weight 

15 of the monoaldum phosphate-ccmcBinlng am- 
stitoent present. 

If in addition to the free add contained 
in the monocaldum phosphate containing con- 
stituent there is also free add present frcsn 

20 other sources, sudi as that contained in the 
other fertiliser materials used in the fonnu- 
ladon or added ddibecate^, sudi as sul- 
phuric and/or phosphoric aads, added before 
or during granulation (and in any case before 

25 addition of neutralising agent) either to pro- 
mote graxndarion or to provide nutrient value, 
then it is necessary that before the granu- 
lated mixture is passed to the diying stage 
suffident neutraliang agent or agents are 

30 added to convert any and all such deliberately 
added free adds so present to their salt or 
salts. This mount of neutralising agent is 
additional to that required to reduce the 
free add content of the monocaldum phos- 

35 phate containing amstituent to its desired kveL 
Preferably, die mixture contains ordmaiy 
super phosphate or triple super pho^hatc 
(which, as commerdally available, generally 
contam from 3 to 6% d free uncombhicd 

40 add) and urea. It is also preferred that at 
least 15% by wdght of urea should be pre- 
sent, vAile the urea concentration may be 
vp to 70% by wdght 
In the drying stage of the process the 

45 granules are in ^eral dried to a temperature 
less tiian 95® C and preferably between 80® 
and 90° C with subsequent cooling. 

The nemrahang agent may bc^ gaseous, 
liquid or solid, and suiUible neutralising agents 

50 are, e.g. gaseous ammonia, aqueous aizunonia 
solution, aqueous sodium or potassium 
hjwiroxide solution, solid hydrated lime, finely 
divided caldxmi caibonate, and findy divided 
solid diamnoonfum phosphate. 

55 In any case the neuttaliang agent must be 
a basic material in a f«m tMt is capable of 
reacting with die free tmcombined add pre- 
sent to convert the free add to salt. Of these 
examples, those compounds with nutrient value 

60 are espedally advantageous, and addbig an 
aqueous s^udoo is the most easily contrt^lable 
manner of nencralising the free add; it will 
therefore be seen that aqueous ammonia sohi- 
tion is the preferred neutralising agent 

65 Gmmladon may be carried out hi any 



suitable giamslator, for example, a rotary drum 
or a paddle miser. 

The mcnuie fed to the* granulator may 
indude material recydcd from other stages 
of the process, or f^iscr materials, for ex- 70 
ample, potassium chloride, ammonium sul- 
phate, potassium sulphate may also be added. 

The drying of the granules may be carried 
out, for example^ in a rotary dryer by means 
of a stream ctf hot air or other gas. 75 

The invention fordier consists in a granular 
fertiliser when prepared by the mcuod as 
described in any of the preoedii^ m'ne para- 



The invention \rill be further described 80 
witii reference to the following examples:— 

Example 1: 

A fertiliser was fonnulated from muriate 
of pota^, granular dlammooium phosphate of 
sndi size that 95% of the material lies hi the 
langc 1 — 4 nun. diameter, 20% superphos- 
and 25% urea. 

AU of the free add present was contained 
in the superphosphate constituent. 

The free acid content <rf the monocaldum- 
phosphate-containing constituent (i.e. die 
superphosphate) was determined by the titra- 
tion with standard alkali to pH 4,6 <tf a 2% 
aqueous extract of the monocaldum-phos- 
phate-contaiiung constituent. It is defined 
as the wdght of P3O5 equivalent to the 
amount of standard alkali thus required, and 
expressed as the per cent by weight of PaOn 
thus found based on the weight of the mono- 
caldum-phosphate-containiiig oonstitueiit 

The mixed h^gredients were granulated in 
a rotary tube conditioner with the addition 
of steam. Before tills granulated material 
was passni to die dryer, die free add content 
of the superphosphate was reduced to 1% 
by means oi aqueous anwionia solution. 

The product was substantially dried in a 
rotary dryer in a stream ci hot air at 105^ C 
and the ^ed piodua was subsequently cooled 
in a rotary cooler. 

Two points which should be noted in this 
Exaonple are that the grainilar diammonium 
phosphate, havmg a rdativdy small surface 
for unit wdght, does not exert an appreciable 
neutralising effect hi the time allowed for 
the process, and that an air temperature of 
105^ C in the dryer gives a mass temperature 
in ihe region of 80^ C 

Example 2: 

A mbcture composed of 70% tnea and 30% 120 
superphosphate (the free add content 
of the latter being 3.76%) was granulated 
in a rotary drum using steam. 

The mixture was tiien divided into two 
equal parts. One part was ammoniatcd by 125 
spraying with 30% aqueous ammonia solution 
so as to reduce the free add PsO^ contem 
down to 1%. Bach part was tijcn dried sepa- 
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lately uxxler identical conditions in a locaiy 
diycr for 20 minntcs. The air stream tem- 
perature was 80** C and the final material 
temperatore ia both cases was 73^ G 

In the case oi the tmarnmonlated sample 
a great deal of granule growth occurred dur- 
ing the diyhig period, forming large agglo- 
meratesy whereas the ammoniated pwtion 
^wed Utdc or no signs of growth during 
this period. 

BxAMPUB 3: 

A mixture composed of muriate of potash, 
siWHiate <rf ammonia, single and triple super- 
IHiosphate and 15% urea was granulated nait^ 
steam to give a fertiliser containine 10% N 
10% PA and 18% K.O. ^ ' 

The granulate was divided into two equal 
portions and one of the portions was ammo- 
mated whh aqueous ammonia as in Example 
2 sa that the free add P^O^ content of the 
smgic and triple superphosphates was reduced 
to 1%. The two portions were Aen dried 
separately in a co-current rotary diyer, the 
emergent material being at 900C The un- 
ammoniTOd granules quickly developed a 
sticky glistening sarhce and adhered to each 
other and the surfaces of the lifters in the 
dryer. However> the ammoniaied portion 
showed no sticky character and was com- 
pletely freo-flowmg throughout 

WHAT WE CLAIM IS: — 

1. A method for reducing dryer stick in 
the preparation of granular fertilizers, which 
comprises carrying out the preparation in the 
three separate and consecutive st^ (Q pre- 
paring a mixture containing monocaldum 
phosphate, urea, and free uncombined acid 
and granukdng the mixture (ii) after granu- 
ktion appfying a neutralising agent to the 
fmaed granules to reduce the overall add 
content and ^ii) drying the granules. 

2. A method as dalmed in daim 1, in^^ 



which the free add is reduced to 1% (cx- 
presBed as P^OJ by weight of the mooxy 
calcium phosphate-contaimng constitucm t>re- 45 
Kcnt- 

3. A method as daimcd in daim 1, or 2, 
in which the mixture contains ordinary supa- 
phoq)hate or triple superphosphate. 

4. A method as claimed in any one of 50 
daims 1 to 3, m whidi between 15% and 
70% bv wdght ci urea is present 

5» A method as dahncd m any of daims 
1 to 4, in which drymg is carried out at 
temperatures less than 95<* C 55 

6. A method as daimed in daim 5, in 
which drying is carried out at fron 8O0 to 
90O C 

7. A method as daimed in any one pre- 
ceding clahn^ m whidi the nentxalising agent 60 
has a ntnrient value. 

8. A method as dahned in daun 7, m 
whidi the neutralising agent is one or more 
of gaseous ammonia, aqueous ammonia solu- 
tion or finely dhdded solid diammonhim phos- 65 
phate. 

9. A method as daimed in any one pre- 
ceding clann, in which the mixture fed to 
the grairalator indudes potassram diloride, 
ammonium sulphate or potassium sulphate. 70 

10. A method as daimed in any one pre- 
ceding daim, m whidi sulphuric and/or phos- 
phoric add is added before or durmg granu- 
lation end before addition of neutralising 

PgCOt 

11. A method for the preparation of 
granular fertilisers substantially as hereinbefore 
described with rderence to any one of the 
Examples given. 

Granular fertilisers prepared acoordmg 80 
to me method as daimcd in any one preceding 
claim. 

MA2WS & (XERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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